Morphea and systemic sclerosis are associated with an increased risk for melanoma and nonmelanoma skin cancer To the Editor: It is well-known that systemic autoimmune diseases confer an increased risk for cancer. 1 In recent years, studies have described an increased risk for epithelial malignancies in patients with systemic sclerosis-most commonly lung carcinoma. [2] [3] [4] There are no current studies in the literature evaluating the prevalence of epithelial skin cancers in patients with the localized form of scleroderma, morphea. Using the Slicer Dicer feature of the electronic medical record system EPIC, we retrospectively collected anonymous, aggregate-level data on patients $18 years of age seen at Johns Hopkins Hospital (JHH) over a 6-year period (March 9, 2012-March 9, 2018). The prevalences of melanoma, squamous cell carcinoma of y Quantile regression models were used to obtain the adjusted differences in median scores comparing more education with less education, older patients with younger patients, men with women, and good/fair/poor overall health with excellent/very good overall health.
Significant P values confirmed in the adjusted analysis are shown in bold. z Less education (high school, some college, or a 2-year degree).
x More education (a 4-year graduate degree or more than 4 years). k Refers to self-reported assessment of overall health. General population, n = 904,608
In all cases, morphea and systemic scleroderma were associated with a statistically significantly increased risk of both melanoma and non-melanoma skin cancer. Our findings suggest that a diagnosis of morphea or systemic sclerosis is associated with an additional increased risk of developing skin cancer that is unrelated to race. BCC, Basal cell carcinoma; CI, confidence interval; NA, not applicable; OR, odds ratio; SCC, squamous cell carcinoma. The majority of patients with either morphea or systemic sclerosis and skin cancer were white females. This distribution is likely reflective of the tendency for autoimmune diseases to predominantly affect females and for skin cancer to predominantly affect white patients. Female patients with morphea were not significantly more likely to have melanoma or nonmelanoma skin cancer than male patients with morphea (OR 1.2, 95% CI 0.6-2.6; P ¼ .6). Likewise, female patients with systemic sclerosis were not significantly more likely than male patients with systemic sclerosis to receive a melanoma or nonmelanoma skin cancer diagnosis (OR 0.6, 95% CI 0.3-1.1; P ¼ .1). Thus, this increased risk for skin cancer appears to be unrelated to sex. In all of our cohorts, most patients were between 50-75 years of age (66.3% of morphea patients, 68.8% of systemic sclerosis patients, 68.5% of melanoma patients, 77.1% of SCC patients, 81.5% of BCC patients). BCC, Basal cell carcinoma; CI, confidence interval; OR, odds ratio; SCC, squamous cell carcinoma.
the skin, and basal cell carcinoma were collected for patients with concomitant diagnosis of morphea or systemic sclerosis. As a control, we compared these values with those of the general JHH patient population and then calculated the odds ratios (ORs) and P values for each comparison using a 95% confidence interval (CI) ( Table I) . We found that, compared with the general population of patients at JHH, patients with morphea were 6.6 times more likely to have melanoma (OR 6.6, 95% CI 4.1-10.9; P \.0001), 12.8 times more likely to have squamous cell carcinoma of the skin (OR 12.8, 95% CI 8.8-18.6; P \.0001), and 13.1 times more likely to have basal cell carcinoma (OR 13.1, 95% CI 9.7-17.5; P \ .0001). The prevalence of these skin cancers was also significantly elevated in patients with systemic sclerosis compared with the general population, although not to the same degree. This increased risk for skin cancer in patients with morphea and systemic sclerosis was still present after stratifying by race (Table I ). In both our morphea and systemic sclerosis cohorts, most patients with concomitant skin cancer were white females (Table II) . This is the first report describing an increased risk for both melanoma and nonmelanoma skin cancer in patients with morphea. There are several explanations for this association. One is that the treatment of morphea-either with immunosuppressive agents or ultraviolet light therapy-increases the risk for epithelial malignant transformation. Chronic inflammation and elevated levels of the cytokine transforming growth factor in patients with morphea might contribute to malignant transformation of epithelial tissue as well. 5 Another explanation is that the anticancer immune response to epithelial malignancy leads to attack of normal host tissue, resulting in autoimmunity. Patients with a genetic predisposition for autoimmune disease might also be predisposed to the development of cancer, and it is possible that the inciting exposure for both outcomes is the same.
Limitations of this study include an inability to determine a temporal relationship between the diagnosis of skin cancer and morphea. Further, patients with morphea or systemic sclerosis are more likely to be seen by either a rheumatologist or dermatologist, who are skilled at diagnosing skin cancer. The characteristics of morphea or treatments associated with a greater risk for epithelial malignancy should be evaluated in future studies to determine which patients might benefit from an increased frequency of skin cancer screening. 
